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(57) A hinge system of a portable wireless terminal 
not only enables a folder to be opened from a terminal 
body but also enables front and rear surfaces of a folder 
of a portable wireless terminal to be turned over. The 
hinge system a folder-opening hinge module and a ro- 
tary-type hinge module, the cooperation of which real- 
izes the above operation. The rotary-type hinge module 
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includes a hinge housing rotatably assembled with the 
terminal body, a supporting shaftfixed to the hinge hous- 
ing, and a rotary shaft rotatably assembled with the sup- 
porting shaft. The rotary shaft is connected with the fold- 
er and can be rotated with respect to the terminal body, 
thereby enabling the folder to be turned over in a state 
that the folder is opened. 
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Description 

[0001] The present invention relates to a hinge mod- 
ule of a portable wireless terminal, and more particularly 
to a rotary type hinge module, which enables a flip or 
folder to be rotated while the rotary type hinge module 
itself can rotate with respect to a terminal body. 

[0002] As generally known in the art, portable wireless 
terminals may be classified into those of bar type, flip 
type, and folder type, according to the shapes of the ter- 
minals. 

[0003] In the bar-type terminal, which employs data 
input/output means and transmission/receiving module 
installed in a housing of one terminal body, a keypad 
through which data is inputted and which is always ex- 
posed may be misoperated, and there is a limitation in 
reducing the dimension of the terminal since a prede- 
termined distance must be secured between a transmis- 
sion section and a receiving section. 

[0004] The flip-type terminal includes aterminal body, 
a flip, and a hinge system connecting the terminal body 
and the flip with each other. In the flip-type terminal, data 
input/output means and transmission/receiving module 
are installed in a housing of the terminal body, and the 
flip covers a keypad which is the data input means, 
thereby preventing the keypad from being misoperated. 
However, there is also a limitation in reducing the dimen- 
sion of the flip-type terminal due to the problem of a pre- 
determined distance to be secured between a transmis- 
sion section and a receiving section. 

[0005] The folder-type terminal includes a terminal 
body, a folder, and a hinge system connecting the ter- 
minal body and the folder with each other, and is opened 
or closed by rotating the folder. When the terminal is in 
a communication-waiting mode, thefolder is in tight con- 
tact with the terminal body, so that the keypad can be 
prevented from being misoperated. When the terminal 
is in a communication mode, the folder is unfolded, so 
that a sufficient distance can be secured between a 
transmission section and a receiving section, which 
makes the folder-type terminal be advantageous in re- 
ducing the dimension of the terminal. Due to this reason, 
it is a current trend that the folder-type terminal is grad- 
ually becoming a main type of portable wireless termi- 
nal. 

[0006] In the flip-type terminal or the folder-type ter- 
minal described above, the flip orfolder and the terminal 
body are rotatably assembled with each other by the 
hinge system. The hinge system generates a force. The 
force is applied to the flip or folder .in a direction which 
enables the flip or folder to be opened when the flip or 
folder has been rotated furtherthan a predetermined an- 
gle, or in a direction which forces the flip or folder to be 
in tight contact with the terminal body when the flip or 
folder has been rotated less than a predetermined an- 
gle. 

[0007] US Patent No. 6,292,980, issued to the 
present applicant on September 25, 2001, discloses 



one of the conventional hinge systems as described 
above. In the disclosed hinge system, a hinge cam hav- 
ing a mountain-shaped portion, a hinge shaft having a 
valley-shaped portion, and a spring forcing the hinge 
5 cam and the hinge shaft to be in tight contact with each 
other are received in a hinge housing. The folder or flip 
can be opened or closed by exerting an opening force 
that overcomes the elastic force of the spring and curved 
surfaces of the mountain-shaped portion and the valley- 
io shaped portion. 

[0008] As the mobile communication service gradual- 
ly becomes more and more diversified, the functions of 
the terminals also become rapidly diversified. However, 
the conventional hinge systems have a function of sim- 
15 ply opening or closing the flip or folder from a terminal 
body. As a result, this limits changing the configuration 
of the terminal, for example, in adding additional devices 
to the terminal in order to realize various mobile com- 
munication service required by customers. Moreover, 
20 the conventional hinge systems not only have restric- 
tions In changing particulars or design of the terminal, 
but also cannot meet the preferences of customers nor 
follow the current trend of providing various mobile com- 
munication services. 

25 [0009] Accordingly, the present invention has been 

made to solve the above-mentioned problems occurring 
in the prior art, and the object of the present invention 
is to provide a hinge system, which is advantageous in 
changing the configuration of a portable wireless termi- 
30 nal. 

[0010] According to an aspect of the present inven- 
tion, there is provided a hinge system, which enables 
front and rear surfaces of a folder of a portable wireless 
terminal to be turned over. 

35 [001 1 ] In order to accomplish this object, there is pro- 

vided a rotary-type hinge module of a portable wireless 
terminal, which is disposed between a terminal body 
and a folder of the portable wireless terminal. The hinge 
module has a first rotation axis and a second rotation 
40 axis perpendicular to each other. The hinge module en- 
ables the folder to rotate about the second rotation axis 
after the folder is opened from the terminal body. 
[0012] The hinge module comprises and is described 
as follows: A hinge housing is assembled with the ter- 
45 minal body while being rotatable about the first rotation 
axis. The hinge housing has a holing pin hole formed 
through one end thereof and a hinge shaft hole formed 
through the other end thereof in a direction of the first 
rotation axis. The hinge housing has a fixing seat and 
50 an opening, the fixing seat being formed at a portion of 
an inner surface thereof in a direction of the second ro- 
tation axis, and the opening being formed through an 
opposed portion to the fixing seat. The fixing seat is ex- 
posed through the opening in the direction of the second 
55 rotation axis. A supporting shaft is fixed to the fixing seat 
of the hinge housing and extends through the opening 
of the hinge housing. A hinge cam is fixed to the sup- 
porting shaft and has a valley-shaped portion formed at 
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one side thereof. The valley-shaped portion has a 
curved surface. A hinge shaft having a mountain- 
shaped portion is formed at one side thereof and a hinge 
shaft hole is formed through both sides thereof. The 
mountain-shaped portion has a curved surface. The 5 
supporting shaft is inserted through the hinge shaft hole 
so that the hinge shaft is fitted around the supporting 
shaft in such a manner that the curved surface of the 
mountain-shaped portion is opposed to the curved sur- 
face of the valley-shaped portion. The hinge shaft has io 
at least one guide protuberance formed on a circumfer- 
ential surface of the hinge shaft. An elastic means forces 
the hinge shaft toward the hinge cam so that the curved 
surfaces of the mountain-shaped portion and the valley- 
shaped portion are in sliding contact with each other. A is 
rotary shaft having a shape of a cylinder has an open 
end and a closed end opposite to each other. The rotary 
shaft contains the hinge cam, the hinge shaft, and the 
elastic means. The elastic means is supported by the 
closed end of the rotary shaft. The rotary shaft has a 20 
guide hole with which the guide protuberance of the 
hinge shaft is engaged, the rotary shaft having an as- 
sembling means to which one end of the folder is fixed. 
[0013] In accordance with another aspect of the 
present invention, there is provided a rotary-type hinge 25 
module of a portable wireless terminal, for rotatably as- 
sembling a terminal body and a folder of the portable 
wireless terminal with each other. The hinge module 
comprises and is described as follows: A hinge housing 
is rotatably assembled with the terminal body. A sup- 30 
porting shaft is formed integrally with and extends out- 
ward from a portion of an inner surface of the hinge 
housing in a direction opposed to said portion. A first 
slip washer has a first washer hole formed longitudinally 
through a central portion thereof, by which the first slip 35 
washer is fixedly assembled with the supporting shaft. 

A second slip washer has a first washer hole formed lon- 
gitudinally through a centra! portion thereof, by which 
the second slip washer is rotatably fitted around the sup- 
porting shaft while being in surface contact with the first 40 
slip washer. An elastic means is assembled with the 
supporting shaft and supports the second slip washer, 
so that the elastic means provides elastic force in a di- 
rection which forces the first and second slip washers 
to be in tighter contact with each other. A rotary shaft 45 
has a shape of a cylinder which has an open end and a 
closed end opposite to each other, the rotary shaft con- 
taining the first and second slip washers and the elastic 
means, which are assembled with the supporting shaft. 

The elastic means is supported by the closed end of the 50 
rotary shaft, the rotary shaft being assembled with the 
supporting shaft in such a manner that the rotary shaft 
can be rotated together with the second slip washer, 
thereby rotating the folder. 

[0014] In accordance with still another aspect of the 55 
present invention, there is provided a rotary-type hinge 
module of a portable wireless terminal, for rotatably as- 
sembling a terminal body and a folder of the portable 



wireless terminal with each other. The hinge module 
comprises and is described as follows: A hinge housing 
is rotatably assembled with the terminal body. A sup- 
porting shaft is fixed to and extends outward from a por- 
tion of an inner surface of the hinge housing in a direc- 
tion opposed to said portion. A leaf spring has a leaf 
spring hole formed through a central portion thereof, 
through which the supporting shaft is fitly inserted, so 
that the leaf spring is fixedly assembled with the sup- 
porting shaft. A first washer is fitted around the support- 
ing shaft so that friction is generated between the first 
washer and the leaf spring when the leaf spring is rotat- 
ed. A coil spring is assembled with the supporting shaft 
and supports the first washer, so that the coil spring pro- 
vides elastic force in a direction which forces the first 
washer and the leaf spring in tighter contact with each 
other. A rotary shaft has a shape of a cylinder which has 
an open end and a closed end opposite to each other, 
the rotary shaft containing the leaf spring, the first wash- 
er, and the coil spring, which are assembled with the 
supporting shaft. The coil spring is supported by the 
closed end of the rotary shaft, the rotary shaft being as- 
sembled with the supporting shaft in such a mannerthat 
the rotary shaft can rotate the folder. 

[0015] In accordance with still another aspect of the 
present invention, there is provided a rotary-type hinge 
system of a portable wireless terminal, for rotatably as- 
sembling a terminal body and a folder of the portable 
wireless terminal with each other. The hinge system 
comprises and is described as follows: a folder-opening 
hinge module provides a first rotation axis about which 
the folder can be rotated when the folder is opened or 
closed with respect to the terminal body. A rotary-type 
hinge module is rotatably assembled with the terminal 
body by the folder-opening hinge module. The rotary- 
type hinge module provides a second rotation axis per- 
pendicular to the first rotation axis, the rotary-type hinge 
module being assembled with the folder, thereby ena- 
bling the folder to be rotated about the second rotation 
axis in a state where the folder is opened from the ter- 
minal body while being assembled with the terminal 
body. 

[0016] The above object, features and advantages of 
the present invention will be more apparent from the fol- 
lowing detailed description taken in conjunction with the 
accompanying drawings, in whigh: 

FIG. 1 is an exploded perspective view of a rotary- 
type hinge module of a portable wireless terminal 
according to a first preferred embodiment of the 
present invention; 

FIG . 2 is a perspective view of the rotary-type hinge 
module shown in FIG. 1 ; 

FIG. 3 is a perspective view of a hinge housing em- 
ployed in the rotary-type hinge module shown in 
FIG. 1; 

FIG. 4 is a perspective view of a rotary shaft em- 
ployed in the rotary-type hinge module shown in 
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FIG. 1; 

FIG. 5 is an exploded perspective view of a rotary- 
type hinge module of a portable wireless terminal 
according to a second preferred embodiment of the 
present invention; 

FIG. 6 is a sectional view of a portion of a wireless 
terminal employing the rotary-type hinge module 
shown in FIG. 1 ; 

FIG. 7 is an exploded perspective view of the folder- 
opening hinge module shown in FIG. 6; 

FIG. 8 is an exploded perspective view of a portable 
wireless terminal, which shows the construction for 
assembling the rotary-type hinge module shown in 
FIG. 1 with the wireless terminal; 

FIG. 9 is an exploded perspective view of a rotary- 
type hinge module of a portable wireless terminal 
according to a third preferred embodiment of the 
present invention; 

FIG. 10 is a perspective view of the rotary-type 
hinge module shown in FIG. 9; 

FIG. 11 is a perspective view of the hinge housing 
employed in the rotary-type hinge module shown in 
FIG. 9; 

FIG. 1 2 is a perspective view of the rotary shaft em- 
ployed in the rotary-type hinge module shown in 
FIG. 9; 

FIG. 13 is an exploded perspective view of a folder 
housing with which the rotary-type hinge module 
shown in FIG. 9 is assembled; 

FIG. 1 4 is a partial sectional view of a portable wire- 
less terminal with which the rotary-type hinge mod- 
ule shown in FIG. 9 is assembled; 

FIG. 1 5 is an exploded perspective view of a rotary- 
type hinge module of a portable wireless terminal 
according to a fourth embodiment of the present in- 
vention; 

FIG. 1 6 is a sectional view of the rotary-type hinge 
module shown in FIG. 15; 

FIG. 1 7 is a perspective view of a portable wireless 
terminal employing the rotary-type hinge module 
according to the present invention, which is in a 
phone mode; 

FIG. 18 is a perspective view of the portable wire- 
less terminal shown in FIG. 17, which is in a PDA 
mode; 

FIG. 1 9 is a view showing the operation of switching 
modes of the folder of the portable wireless terminal 
by turning over the front and rear surfaces of the 
folder; and 

FIG. 20 is a rear perspective view of the portable 
wireless terminal shown in FIG. 17, which shows a 
rear surface of the portable wireless terminal. 

[0017] Hereinafter, several embodiments of the 
present invention will be described with reference to the 
accompanying drawings. In the following description of 
the present invention, a detailed description of known 
functions and configurations incorporated herein will be 



omitted when it may make the subject matter of the 
present invention rather unclear. 

[0018] FIG. 1 is an exploded perspective view of a ro- 
tary-type hinge module 100 of a portable wireless ter- 
5 minal according to a first preferred embodiment of the 
present invention, and FIG. 2 is a perspective view of 
the rotary-type hinge module 100 shown in FIG. 1. As 
shown in FIGs. 1 and 2, the rotary-type hinge module 
100 according to the first preferred embodiment of the 
io present invention includes a hinge housing 110, a sup- 
porting shaft 130, a rotary shaft 170, a hinge cam 150, 
a hinge shaft 1 60, and an elastic means 1 69 (such as a 
spring). The hinge cam 150, the hinge shaft 160, and 
the elastic means 1 69 are assembled with the support - 
15 ing shaft 130 and received in the rotary shaft 1 70. 

[0019] Referring to FIGs. 1 to 3, a holding pin hole 
119a is formed through one end of the hinge housing 
110, and a hinge shaft hole 11 9b (see FIG. 3) is formed 
through the other end of the hinge housing 11 0. A por- 
20 tion of an inner surface of the hinge housing 1 1 0 is con- 
cave to form a fixing seat 1 13a on which the supporting 
shaft 130 is assembled. In this case, it is preferred that 
the fixing seat 113a has a shape other than a circular 
shape, so as to prevent the supporting shaft 130 (which 
25 has a matching contour to the fixing seat 1 1 3a) from ro- 
tating after being assembled on the fixing seat 113a of 
the hinge housing 110, and to enable the supporting 
shaft 1 30 to be securely assembled with the hinge hous- 
ing 110. A fixing hole 115 is formed through a central 
30 portion of the fixing seat 1 1 3a to interconnect inner and 
outer sides of the hinge housing 110, so that the sup- 
porting shaft 130 can be assembled on the fixing seat 
113a of the hinge housing 110 by a screw 139 screwed 
through the fixing hole 1 1 5 and into the end face of sup- 
55 porting shaft 131. 

[0020] The hinge housing 110 also has an opening 
111 formed through a wall opposed to the surface on 
which the fixing seat 113a is formed. The opening 111 
provides a space, through which the supporting shaft 
40 130 fixed on the fixing seat 113a protrudes out of the 

hinge housing 110, and in which the rotary shaft 170 is 
partially received when assembled. A sliding surface 
1 1 3b is partially formed around the fixing seat 1 1 3a and 
has a shallower depth in inner surface of hinge housing 
45 iio than fixing seat 113a, thereby forcing a step. The 
sliding surface 1 13b is formed along a trace correspond- 
ing to the rotating trace of the rotary shaft 1 70 and rota- 
tion protuberance 177 of rotary shaft 170 is received 
therein. Consequently, sliding surface 1 1 3b limits an an- 
50 gular range, within which the rotary shaft 1 70 can rotate, 
to 180°, that is, the angular expanse of sliding surface 
113b. Additionally, a sliding groove 117 is formed in a 
semicircular shape around the opening 111, and func- 
tions similarly to the sliding surface 11 3b formed around 
55 the fixing seat 113a. In other words, protuberances 
formed at a lower end of a folder of a portable wireless 
terminal are inserted in and moved along the sliding 
groove 117, which will be described in more detail with 
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reference to FIG. 6. in conclusion, the sliding surface 
113b and the sliding groove 117 enable the folder of the 
portable wireless terminal to be rotated within the angu- 
lar range of 180°. 

[0021 ] The hinge housing 1 1 0 having the construction 
described above is rotatably assembled with a housing 
of a terminal body by means of the holding pin hole 11 9a 
and the hinge shaft hole 119b, so .as to provide a first 
rotation axis A1 about which the folder is rotated when 
it is opened or closed. 

[0022] A fixed head 131 having a shape correspond- 
ing to that of the fixing seat 113a of the hinge housing 
110 is formed at one end of the supporting shaft 130, 
and a stepped portion 133 having an angular shape is 
formed circumferentially around and radially outward 
from the supporting shaft 130 and has a predetermined 
length from the fixed head 131 in a longitudinal direction 
along the supporting shaft 130. Further, an annular 
groove 135 is formed circumferentially on an outer cy- 
lindrical surface of the other end of the supporting shaft 
1 30. The supporting shaft 1 30 is fixed by the screw 1 39 
screwed through the fixing hole 1 1 5 of the hinge housing 
110 as described above and provides a means with 
which the rotary shaft 170 together with elements con- 
tained in the rotary shaft 170 can be assembled. That 
is, the supporting shaft 130 provides a second rotation 
axis A2, about which the rotary shaft 1 70 is rotated, and 
which is perpendicular to the first axis A1 . 

[0023] The rotary shaft 1 70 (also shown in FIG. 4) has 
a cylindrical shape in which a predetermined receiving 
space is formed, and one end of the rotary shaft 170 is 
an open end 171a while the other end of the rotary shaft 
170 is a closed end 171b through which a shaft hole 
173b is formed. The rotary shaft 170 has guide holes 
1 73a extending longitudinally from the open end 1 71 a, 
each of which extends radially through the rotary shaft 

170 to connect the interior and exterior of the rotary shaft 
170. Also, the rotary shaft 170 has a rotation protuber- 
ance 177 extending a predetermined length in the lon- 
gitudinal direction from the open end 171a as shown in 
FIG. 4. Two ribs 175a are provided at the closed end 

1 71 b of the rotary shaft 1 70 and extend laterally outward 
from a cylindrical outer surface of the closed end 1 71 b. 
An assembling hole 1 75b is formed through each of the 
ribs 1 75a, so as to serve as a means for assembling the 
rotary-type hinge module 1 00 with the folder of the wire- 
less terminal. The rotary shaft 1 70 is assembled with the 
supporting shaft 130 fixed to the hinge housing 110. 
When they are assembled, the supporting shaft 130 is 
inserted through and out of the shaft hole 173b of the 
closed end 1 71 b so that the annular groove 1 35 of the 
supporting shaft 130 is exposed, and an Erring 181 is 
fitted in and around the annular groove 1 35. In this case, 
a washer 183 is fitted between the E-ring 181 and the 
closed end 1 71 b. 

[0024] The hinge cam 150, the hinge shaft 160, and 
the elastic means 1 69, which are assembled with the 
supporting shaft 130, are received in the rotary shaft 



170. 

[0025] The hinge cam 150 has a hinge cam hole 153 
formed longitudinally through a central portion of the 
hinge cam 150. The hinge cam hole 153 has a shape 
5 corresponding to the shape of the stepped portion 1 33, 
so that the stepped portion 1 33 is snugly received in the 
hinge cam hole 153 to enable the hinge cam 150 to be 
fixedly assembled with the supporting shaft 130. Fur- 
ther, the hinge cam 150 has at least one valley-shaped 
10 portion 151 formed at one end of the hinge cam 150 and 
having a concavely curved surface. 

[0026] The hinge shaft 1 60 has a hinge shaft hole 1 63 
formed longitudinally through a central portion of the 
hinge shaft 160, which enables the hinge shaft 160 to 
15 be rotatably assembled with the supporting shaft 130. 
The hinge shaft 160 has a mountain-shaped (convex) 
portion 161 corresponding to the valley-shaped (con- 
cave) portion 151 of the hinge cam 150. The valley- 
shaped portion 151 and the mountain-shaped portion 
20 161 are in sliding contact with each other. Guide protu- 

berances 1 65 corresponding to the guide holes 1 73a of 
the rotary shaft 1 70 are formed on a circumferential sur- 
face of the hinge shaft 1 60, so as to allow the hinge shaft 
160 to be moved linearly in the rotary shaft 170 along 
25 the axis A 2. Further, since the guide protuberances 1 65 
and the guide holes 173a are engaged with each other, 
when the rotary shaft 170 is rotated, the hinge shaft 1 60 
is also rotated. 

[0027] One end of the elastic means 1 69 is supported 
30 by an inner surface of the closed end 171b of the rotary 
shaft 170, so as to apply an elastic force to the hinge 
shaft 160 in a direction to press the mountain-shaped 
portion 161 and the valley-shaped portion 151 to be in 
tighter contact with each other. Thus when a highest por- 
35 tion of the mountain-shaped portion 161 and a lowest 
portion of the valley-shaped portion 151 are in contact 
with each other, the hinge shaft 160 is not rotated but is 
stopped. Further, when the highest portion of the moun- 
tain-shaped portion 161 and the lowest portion of the 
*0 valley-shaped portion 151 are not in contact with each 
other, the elastic force of the elastic means 1 69 creates 
a force such that the hinge shaft 1 60 moves linearly to- 
ward the hinge cam 150 while being rotated in a direc- 
tion in which the highest portion of the mountain-shaped 
45 portion 1 61 and the lowest portion of the valley-shaped 
portion 151 come closer to each other until they come 
to be in contact with each other. When the hinge shaft 
1 60 is rotated more than a predetermined angle from its 
initial position, it reaches a location at which the highest 
50 portion of the valley-shaped portion 151 and the lowest 
portion of the mountain-shaped portion 161 are in con- 
tact with each other. At this point the elastic force pro- 
vided by the elastic means 1 69 is offset by the force be- 
tween the valley-shaped portion 151 and the mountain- 
55 shaped portion 1 61 , and may continue to be rotated with 
little or no further force provided. In the case where only 
one valley-shaped portion 151 and only one mountain- 
shaped portion 161 extends in parallel to a diameter of 
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the hinge cam 150 or the hinge shaft 160, the rotation 
of the hinge shaft 1 60 is stopped when the hinge shaft 

1 60 has been rotated 1 80° from its initial position, name- 
ly, when the highest portion of mountain-shaped portion 

1 61 is again received by lowest portion of valley-shaped 
portion 151. Further, in this case, when the hinge shaft 
1 60 is rotated more than 90°, the hinge shaft 1 60 con- 
tinues to be rotated up to 180° and then is stopped due 
to the curved surfaces of the hinge cam 150 and the 
hinge shaft 160 even though no more force is applied. 
[0028] Meanwhile, locations at which the hinge shaft 
1 60 is stopped may be variously determined by properly 
selecting shapes of the valley-shaped portion 151 and 
the mountain-shaped portion 161. For example, in the 
case where two valley-shaped portions 151 extending 
in diametric directions and intersecting perpendicularly 
with each other, when the hinge shaft 1 60 is rotated 
more than 45° ; the hinge shaft 1 60 continues its rotation 
and the rotation of the hinge shaft 1 60 is stopped when 
the hinge shaft 1 60 has been rotated 90° from its initial 
position, even though no more force is applied. Also, 
when the hinge shaft 160 is further rotated more than 
45° from the position at which the hinge shaft 160 has 
been already rotated 90°, the hinge shaft 160 continues 
its rotation and the rotation of the hinge shaft 160 is 
stopped when the hinge shaft 160 has been rotated 
1 80° from its initial position, even though no more force 
is applied. That is to say, whenever the highest portion 
of the mountain-shaped portion 161 engages with the 
lowest portion of the valley-shaped portions 1 51 , the ro- 
tation of the hinge shaft 1 60 is stopped. 

[0029] In the rotary-type hinge module 1 00 having the 
construction described above, the folder is opened or 
closed when the hinge housing 110 is rotated with re- 
spect to the terminal body about axis A1, and the 
opened folder may also be rotated within the angular 
range of 180° through the rotation of the rotary shaft 1 70 
about axis A2. 

[0030] FIG. 5 is an exploded perspective view of a ro- 
tary-type hinge module 500 of a portable wireless ter- 
minal according to a second preferred embodiment of 
the present invention. As shown in FIG. 5, the rotary- 
type hinge module 500 according to the second pre- 
ferred embodiment of the present invention includes a 
hinge housingSt 0, asupporting shaft 530, a rotary shaft 
570, a first slip washer 550, a second slip washer 560, 
and an elastic means 569. The first slip washer 550, the 
second slip washer 560, and the elastic means 569 are 
assembled with the supporting shaft 530 and received 
in the rotary shaft 570. 

[0031] A holding pin hole (not shown) is formed 
through one end of the hinge housing 510, and hinge 
shaft hole 519 is formed through the other end of the 
hinge housing 51 0. The supporting shaft 530 is formed 
integrally with and extends outward from a portion of an 
inner surface of the hinge housing 510. The supporting 
shaft 530 extends out of the hinge housing 510 through 
an opening 511 which is formed through a wall of the 



hinge housing 510 opposed to the portion from which 
the supporting shaft 530 extends. The opening 511 pro- 
vides a space, through which the supporting shaft 530 
can protrude out of the hinge housing 51 0, and in which 
5 the rotary shaft 570 can be located when it is assembled. 
The hinge housing 510 having the construction de- 
scribed above is rotatably assembled with a housing of 
a terminal body by means of the holding pin hole and a 
hinge shaft hole 519, so that the hinge housing 510 is 
i° rotated with respect to the terminal body about axis A1 
according to the opening or closing operation of the fold- 
er ofthe wireless terminal. The rotary-type hinge module 
500 according to the second embodiment of the present 
invention has a construction capable of being rotated 
is 360°, different from that ofthe rotary-type hinge module 
1 00 according to the first embodiment of the present in- 
vention. 

[0032] The supporting shaft 530 is formed integrally 
with a portion of the inner surface of the hinge housing 
20 51 o, and a stepped portion 533 having an angular shape 

is formed around and radially outward from the support- 
ing shaft 530 and has a predetermined width from the 
portion with which the supporting shaft 530 is integrated. 
Further, an annular groove 535 is formed circumferen- 
25 tially on an outer cylindrical surface of the end of the 
supporting shaft 530. The supporting shaft 530 provides 
a means with which the rotary shaft 570 together with 
elements received in the rotary shaft 570 is assembled. 
[0033] The rotary shaft 570 has a cylindrical shape in 
30 which a predetermined receiving space is formed, and 
one end of the rotary shaft 570 is an open end 571a 
while the other end of the rotary shaft 570 is a closed 
end 571b through which a shaft hole 573b is formed. 
The rotary shaft 570 has guide 
35 holes 573a extending longitudinally from the open end 
571a, each of which extends radially through the side 
wall of the rotary shaft 570. Two ribs 575a are provided 
at the closed end 571b of the rotary shaft 570 and extend 
laterally outward from a cylindrical outer surface of the 
40 closed end 571b. An assembling hole 575b is formed 
through each of the ribs 575a, so as to provide a means 
for assembling the rotary-type hinge module 500 with 
the folder of the wireless terminal. The rotary shaft 570 
is assembled with the supporting shaft 530 fixed to the 
45 hinge housing 51 0. When they are assembled, the sup- 
porting shaft 530 is inserted through and out of the shaft 
hole 573b of the closed end 571b so that the annular 
groove 535 of the supporting shaft 530 is exposed, and 
an E-ring 581 is fitted in and around the annular groove 
50 535. In this case, a washer 583 is fitted between the Er 

ring 581 and the closed end 571 b. 

[0034] Thefirstslip washer550, the second slip wash- 
er 560, and the elastic means 569, which are assembled 
with the supporting shaft 530, are received in the rotary 
shaft 570. 

[0035] Thefirst slip washer550 has afirst washer hole 
553 formed longitudinally through a central portion ofthe 
first slip washer 550. The first washer hole 553 has a 
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shape corresponding to the shape of the stepped por- 
tion 533 of the supporting shaft 530, so that the stepped 
portion 533 inserts snugly in the first washer hole 553 
to enable the first slip washer 550 to be fixedly assem- 
bled with the supporting shaft 530. Further, the first slip 
washer 550 has the washer grooves 551 formed on out- 
er circumferential surface of the first slip washer 550. 
[0036] The second slip washer 560 has a second 
washer hole 563 formed longitudinally through a central 
portion of the second slip washer 560, which enables 
the second slip washer 560 to be rotatably assembled 
with the supporting shaft 530. Guide protuberances 561 
correspondin g to the guide holes 573a of the rotary shaft 
570 are formed on a circumferential surface of the sec- 
ond slip washer 560, so as to allow the second slip 
washer 560 to be moved linearly in the rotary shaft 570. 
Further, since the guide protuberances 561 and the 
guide holes 573a are engaged with each other, when 
the rotary shaft 570 is rotated, the second slip washer 
560 is also rotated. The guide protuberances 561 pro- 
trude beyond a surface of the second slip washer 560, 
which is opposed to the first slip washer 550, and en- 
gages with the washer grooves 551 of the first slip wash- 
er 550. 

[0037] The washer grooves 551 of the first slip washer 
550 and the guide protuberances 561 of the second slip 
washer 560 have a latch function which fixes relative 
positions between them, or the positions of the folder, 
when they are engaged with each other. In this case, it 
is preferred that the engaged portions of the washer 
grooves 551 and the guide protuberances 561 are 
chamfered to have curved surfaces so that they can be 
easily separated from each other when a certain degree 
of rotational force is applied between them in opposite 
directions about axis A2. 

[0038] One end of the elastic means 569 is supported 
by an inner surface of the closed end 571b of the rotary 
shaft 570, so as to apply an elastic force to the second 
slip washer 560 in a direction in which the first slip wash- 
er 550 and the second slip washer 560 are forced to be 
in more tight contact with each other. Therefore, when 
the washer grooves 551 of the first slip washer 550 and 
the guide protuberances 561 of the second slip washer 

560 are engaged with each other, the second slip wash- 
er 560 does not freely rotate. When a user applies a cer- 
tain degree of rotational force, the guide protuberances 

561 are separated from the washer grooves 551 and 
slide along a circumferential edge of a surface of the first 
slip washer 550, which is opposed to the second slip 
washer 560. At this time, the second slip washer 560 is 
pushed back toward the elastic means 569, so that elas- 
tic force is accumulated in the elastic means 569. When 
the second slip washer 560 is continuously rotated and 
located at a position where the washer grooves 551 and 
the guide protuberances 561 are again aligned with 
each other, the elastic force from the elastic means 569 
makes the washer grooves 551 and the guide protuber- 
ances 561 engage each other again. 



[0039] In the rotary-type hinge module 500 having the 
construction described above, the folder is opened or 
closed when the hinge housing 510 is rotated with re- 
spect to the terminal body about axis A1, and the 
5 opened folder is rotated through the rotation of the rotary 
shaft 570 about axis A2. 

[0040] As described above in detail, while the rotary- 
type hinge module according to the first embodiment of 
the present invention has a construction, which can be 
10 automatically rotated to a predetermined angle when it 
is rotated more than another predetermined angle, the 
rotary-type hinge module according to the second em- 
bodiment of the present invention has not only a con- 
struction, which enables a user to stop the rotation of 
15 the construction at a desired position, but also a latch 
construction which enables the module to be kept in a 
stable state at a predetermined angle when necessary. 
[0041] Meanwhile, the first rotation axis A1 shown in 
FIGs. 1 to 3 is a rotation axis of the hinge housing 110 
or 510, which is a rotation axis of the folder with respect 
to the terminal body when thefolder is opened or closed. 
Further, the second rotation axis A2 is a rotation axis of 
the rotary shaft 170 or 570, another rotation axis of the 
folder, about which the opened folder is rotated in order 
to alternately expose the front and rear surfaces of the 
folder. 

[0042] Hereinafter, an example in which the rotary- 
type hinge module 100 according to the first embodi- 
ment of the present invention is employed in a wireless 
terminal will be described with reference to FIGs. 6 to 8. 
It is apparent that those related in the art can easily re- 
alize a wireless terminal employing the rotary-type hinge 
module 500 according to the second embodiment of the 
present invention, with reference to the example of the 
wireless terminal employing the rotary-type hinge mod- 
ule 100. 

[0043] FIG. 6 is a sectional view of a portion of a wire- 
less terminal employing the rotary-type hinge module 
100 shown in FIG. 1 . As shown in FIG. 6, in the rotary- 
type hinge module 100 according to the first embodi- 
ment of. the present invention, a holding pin 201 of a 
terminal body 21 0 is inserted in the holding pin hole 1 1 9a 
of the hinge housing 110, and a folder-opening hinge 
module 300 received in the terminal body 210 is inserted 
in the hinge shaft hole 119b of the hinge housing 110, 
so that hinge housing 1 1 0 is rotatable with respect to the 
terminal body 210 about axis A1. Meanwhile, the ribs 
1 75a provided at the closed end 1 71 b of the rotary shaft 
1 70 of the rotary-type hinge module 1 00 are assembled 
with a folder 250. As a result, the folder 250 is opened 
or closed when the folder 250 together with the rotary- 
type hinge module 1 00 are rotated with respect to the 
terminal body 21 0, and the folder 250 in an opened state 
can also be rotated about the supporting shaft 130 of 
the hinge module i.e., about axis A2. 

[0044] In this case, a sliding protuberance 259 provid- 
ed at the lower end of the folder 250 is located in the 
sliding groove 1 1 7 of the hinge housing 1 1 0, and is guid- 
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ed along the sliding groove 117 when the folder 250 in 
the opened state is rotated. Attention should be paid to 
ensuring thatthe sliding protuberance 259, which is pro- 
vided at the lower end of the folder 250 in the present 
example, should be eliminated in a folder of the wireless 
terminal employing the rotary-type hinge module 500 
according to the second embodiment of the present in- 
vention. 

[0045] FIG. 7 is an exploded perspective view of the 
folder-opening hinge module 300 shown in FIG. 6. The 
folder-opening hinge module 300 shown in FIG. 7 in- 
cludes a module housing 310 having an elastic means 
340, a hinge cam 320, and a hinge shaft 330. The elastic 
means 340, the hinge cam 320, and the hinge shaft 330 
are received In sequence in the interior of module hous- 
ing 31 0. 

[0046] The hinge cam 320 linearly moves in the mod- 
ule housing 310 when guide protuberance 325 formed 
on outer side surface of the hinge cam 320 is guided 
along guide groove 313 formed on side surfaces of the 
module housing 310. 

[0047] The hinge shaft 330 has a shaft portion 333 
which is inserted through and out of a hinge shaft hole 
315 of the module housing 310 and is fitted in the hinge 
shaft hole 119b of the rotary-type hinge module 100. 
[0048] The hinge cam 320 and the hinge shaft 330 
respectively have a valley-shaped portion 321 and a 
mountain-shaped portion 331 each having a curved 
shape. The elastic means 340 applies elastic force to 
the hinge cam 320 in a direction of forcing the valley- 
shaped portion 321 and the mountain-shaped portion 
331 to contact with each other. Therefore, when the val- 
ley-shaped portion 321 and the mountain-shaped por- 
tion 331 are rotated such that they are not entirely in 
complete contact with each other, the hinge cam 320 is 
moved toward the hinge shaft 330 by the elastic force 
of the elastic means 340 while being rotated due to the 
curved construction of the valley-shaped portion 321 
and the mountain-shaped portion 331 . When the hinge 
shaft 330 connected with the rotary-type hinge module 
100 is rotated, the hinge cam 320 is moved back and 
elastic force is accumulated in the elastic means 340. 
Afterthe hinge shaft 330 is further rotated and the high- 
est and lowest portions of the valley-shaped portion 321 
and the mountain-shaped portion 331 intersect perpen- 
dicularly with each other, the elastic force of the elastic 
means 340 makes the hinge cam 320 press the hinge 
shaft 330 to thereby rotate the hinge shaft 330. At the 
position where the highest and lowest portions of the 
valley-shaped portion 321 and the mountain-shaped 
portion 331 are completely in contact with each other, 
the rotation of the hinge shaft 330 stops. 

[0049] The folder-opening hinge module 300 further 
includes a holding protuberance 317 for limiting the po- 
sition of and supporting the elastic means 340, which is 
formed on an inner surface of the module housing 310. 
Further, the elastic means 340 of the folder-opening 
hinge module 300 may comprise two springs of different 



dimensions as shown in FIG. 7, when it is necessary, 
that is, a large-diameter spring and a small-diameter 
spring inserted in the large-diameter spring. 

[0050] FIG. 8 is an exploded perspective view of a 
5 portable wireless terminal, which shows the construc- 
tion for assembling the rotary-type hinge module 100 
shown in FIG. 1 with the wireless terminal. As shown in 
FIG. 8, the holding pin 201 provided at the housing of 
the terminal body 21 0 is inserted in and assembled with 
10 the holding pin hole 1 1 9a of the rotary-type hinge mod- 
ule 1 00, and the folder-opening hinge module 300 (see 
FIG. 6) contained in the housing of the terminal body 
210 is inserted in and assembled with the hinge shaft 
hole 119b of the rotary-type hinge module 100, so that 
75 the rotary-type hinge module 1 00 is assembled with the 
terminal body 210 while being rotatable with respect to 
the terminal body 210, more specifically, to the first ro- 
tation axis A1 . 

[0051] The rotary shaft 170 of the rotary-type hinge 
module 1 00 is received in the folder 250 of the wireless 
terminal. Specifically, the ribs 175a provided at the 
closed end 171b of the rotary shaft 170 are assembled 
with assembling protuberances 202 formed on the fold- 
er 250 and having the assembling holes 1 75b. Accord- 
ing to other embodiments, assembling means such as 
screws may be employed instead of the assembling 
holes 175b and the assembling protuberances 202. 
[0052] FIG. 9 is an exploded perspective view of a ro- 
tary-type hinge module 700 of a portable wireless ter- 
minal according to a third preferred embodiment of the 
present invention, and FIG. 10 is a perspective view of 
the rotary-type hinge module 700 shown in FIG. 9. The 
rotary-type hinge module 700 according to the third pre- 
ferred embodiment of the present invention includes the 
same elements as those in the first embodiment, except 
for a hinge housing 710 and a rotary shaft 770. There- 
fore, the description about the third embodiment of the 
present invention will be given in relation to only the 
hinge housing 710 and the rotary shaft 770. 

[0053] FIG. 11 is a perspective view of the hinge hous- 
ing 710 employed in the rotary-type hinge module 700 
shown in FIG. 9. As apparent from in FIGs. 9 and 11, 
the hinge housing 71 0 is different from the hinge hous- 
ing 110 according to the first embodiment, in that a re- 
ceiving hole 71 9b for receiving the folder-opening hinge 
module 300 shown in FIG. 7 is formed at one end of the 
hinge housing 710. That is to say, while the folder-open- 
ing hinge module 300 is received in the terminal body 
210 of wireless terminal in the first embodiment of the 
present invention, the rotary-type hinge module 700 ac- 
cording to the third embodiment of the present invention 
has a construction capable of receiving the folder-open- 
ing hinge module 300. 

[0054] When the hinge module 300 is received in the 
receiving hole 71 9b of the hinge housing 71 0 of the ro- 
tary-type hinge module 700, the shaft portion 333 of the 
folder-opening hinge module 300 protrudes out of the 
hinge housing 710. A hinge shaft hole (not shown) cor- 
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responding to the shaft portion 333 is formed at the ter- 
minal body 210. 

[0055] FIG. 1 2 is a perspective view of the rota ry shaft 
770 of the rotary-type hinge module 700 shown in FIG. 
9. As shown in FIGs. 9 and 12, the rotary shaft 770 ac- 
cording to the third embodiment of the present invention 
is different from the rotary shaft 1 70 according to the first 
embodiment of the present invention, in that assembling 
wings 775a which form a means for assembling the ro- 
tary shaft 770 with the folder are formed at opposite 
sides of a closed end 771 b of the rotary shaft 770, and 
a predetermined flat surface 779 is formed at one side 
of the closed end 771 b of the rotary shaft 770. 

[0056] The assembling wings 775a and the flat sur- 
face 779 prevent load by the rotational force of the folder 
from being concentrated to a specific portion of the fold- 
er housing or the rotary shaft 770 when the folder of the 
wireless terminal is rotated about axis A2, thereby pre- 
venting the rotary-type hinge module 700 or the folder 
housing from being broken. 

[0057] The assembling wings 775a extend laterally 
outward from opposite sides of the closed end 771b of 
the rotary shaft 770. Both surfaces of each of the as- 
sembling wings 775a are oriented in the longitudinal di- 
rection of the rotary shaft 770, so that they can endure 
better the load due to the rotational force. The assem- 
bling wings 775a extend longer than the hinge housing 
710, and preferably extend as long as possible to be 
similar to the width of the folder of the portable wireless 
terminal. This is because, the longer the assembling 
wings 775a are, the better the load from rotation is dis- 
tributed. The ribs 775b extend in the longitudinal direc- 
tion of the rotary shaft 770 from end portions of the as- 
sembling wings 775a. Assembling holes 775c assem- 
bled with the folder of the wireless terminal are formed 
each through each of the ribs 775b. The ribs 775b are 
disposed inside of the folder and assembled with the 
folder by means of screws, and so on. 

[0058] Also, a stopper 775d is formed on a surface of 
the assembling wings 775a, which is opposed to the 
hinge housing 710, and a sliding groove 717 corre- 
sponding to a rotation trace of the stopper 775d is 
formed on the hinge housing 710. The sliding groove 
717 causes the range within which the stopper 775d can 
be rotated to be limited to 180°. 

[0059] FIG. 13 is an exploded perspective view of a 
folder housing 290 with which the rotary-type hinge 
module 700 shown in FIG. 9 is assembled. It is preferred 
to utilize a predetermined frame 270 in order to assem- 
ble the rotary-type hinge module 700 with the folder 
housing 290. The frame 270 may be manufactured in- 
tegrally with the rotary shaft 770 of the rotary-type hinge 
module 700. 

[0060] While the folder 250 is being opened or closed 
with respect to the terminal body, the frame 270 pre- 
vents the moment of rotational force of the folder from 
being concentrated on the ribs 775b and assembling 
holes 291 of the folder housing 290, thereby preventing 



the ribs 775b or the folder housing 290 from being dam- 
aged. With the frame 270 in place, the frame 270 directly 
transmits the rotational force of the folder250 generated 
by a user to the axis of the folder-opening hinge module 
5 300, that is, to axis A1 . Further, a circuit section 280 re- 

ceived in the folder housing 290 can be received in the 
frame 270, so that a separate means for fixing the circuit 
section 280 to the folder housing 290 is unnecessary. 
The circuit section 280 includes a display 281 , which is 
10 usually a liquid crystal display (LCD), a flexible printed 
circuit board 283, and so on. 

[0061] Meanwhile, assembling holes 291 corre- 
sponding to the assembling holes 775c of the rib 775b 
are formed at side portions of the lower end of the inner 
15 surface of the folder housing 290, so that the rotary-type 
hinge module 700 can be assembled with the folder 
housing 290 by means of screws 299 screwed through 
the assembling holes 775c into the assembling holes 
291. Also, the folder housing 290 may further have a 
20 recess 295 in which the rotary shaft 770 and the assem- 
bling wings 775a of the rotary-type hinge module 700 
are received by means of a rib 293. 

[0062] The screws 299 may be screwed not only 
through the ribs 775b of the rotary-type hinge module 
25 700 but also through assembling holes 271 formed at 

the frame 270 into the assembling holes 291 of the folder 
housing 290. 

[0063] FIG. 14 is a partial sectional view of a portable 
wireless terminal with which the rotary-type hinge mod- 
20 ule 700 shown in FIG. 9 is assembled. As shown in FIG. 
14, the folder-opening hinge module 300 is received in 
the hinge housing 710 of the rotary-type hinge module 
700 according to the third embodiment of the present 
invention, and the shaft portion 333 of the folder-open- 
55 ing hinge module 300 is assembled with the terminal 
body 210 of the portable wireless terminal. 

[0064] FIG. 15 is an exploded perspective view of a 
rotary-type hinge module 800 of a portable wireless ter- 
minal according to a fourth embodiment of the present 
40 invention, and FIG. 1 6 is a sectional view of the rotary- 
type hinge module 800 shown in FIG. 15. As shown in 
FIGs. 1 5 and 1 6, the rotary-type hinge module 800 of a 
portable wireless terminal according to the fourth em- 
bodiment of the present invention is characterized in 
45 that the constructions of the hinge shaft and hinge cam 
employed in the previous embodiments are replaced by 
a leaf spring 81 0 disposed in the rotary shaft 1 70. 
[0065] Therefore, the description about the fourth em- 
bodiment of the present invention will be given in relation 
20 to only the leaf spring 81 0. 

[0066] As shown in FIGs. 15 and 16, the rotary-type 
hinge module 800 according to the fourth embodiment 
of the present invention includes the leaf spring 810, 
washers 821a and 821b, and a coil spring 825, which 
55 are received in the rotary shaft 170. 

[0067] The leaf spring 810 is fixedly assembled with 
the supporting shaft 130 so that the leaf spring 810 is 
not rotated. The washers 821a and 821b are assembled 
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with the supporting shaft 130, and one washer 821a is 
in contact with the leaf spring 810 while the other washer 
821 b is in contact with the inner end of the rotary shaft 
1 70. The two washers 821 a and B21 b support opposite 
ends of the coil spring 825. 

[ 0068 ] In the rotary-type hinge module 800 according 
to the fourth embodiment of the present invention, the 
rotary shaft 1 70 can be stopped at any rotated angle by 
means of the friction between the leaf spring 810 and 
the washer 821 a. That is, while the rotation of the folder 
can be stopped only at predetermined angles according 
to the shapes of the mountain- or valley-shaped portions 
of the hinge cams in the previous rotary-type hinge mod- 
ules employing the constructions of the hinge shaft and 
hinge cam, the rotation of the folder can be stopped at 
any angle in the rotary-type hinge module 800 employ- 
ing the leaf spring 810 according to the present embod- 
iment. 

[ 0069 ] In the present embodiment, a coil spring is em- 
ployed in order to ensure friction between the leaf spring 
and the washer. However, according to other embodi- 
ments, a plurality of washers may be received in the ro- 
tary shaft 170 instead of using the coil spring, so that 
the friction is generated only by the elastic force of the 
leaf spring. Further, the friction can be generated only 
by the elastic force of the leaf spring by adjusting the 
length of the inner space of the rotary shaft 170 or the 
thickness of the washers. 

[ 0070 ] FIG. 17 is a perspective view of a portable wire- 
less terminal 200 employing the rotary-type hinge mod- 
ule 100 according to the present invention, which is in 
a phone mode, and FIG. 1 8 is a perspective view of the 
portable wireless terminal 200 shown in FIG. 1 7, which 
is in a PDA mode. As shown in FIGs. 17 and 18, the 
portable wireless terminal 200 employing the rotary- 
type hinge module 100 (or the other embodiments) ac- 
cording to the present invention includes the terminal 
body 210 and the folder 250 rotatably assembled with 
the terminal body 21 0, such that the front and rear sur- 
faces of the folder 250 can be turned over. 

[ 0071 ] A speaker 221 is disposed on a front upper por- 
tion 220 of the terminal body 210, and the rotary-type 
hinge module 1 00 is assembled at a predetermined por- 
tion of the front upper portion 220. A camera lens-re- 
ceiving section 223 is disposed at one side of the speak- 
er 221 , and a shutter key K for operating the camera 
lens is disposed on a side portion of the front upper por- 
tion 220. Also, a microphone 233 and a lower keypad 
231 are disposed on a front lower portion 230 of the ter- 
minal body 21 0. The lower keypad 231 is utilized in se- 
lecting and operating various functions when the porta- 
ble wireless terminal 200 is in the phone mode or PDA 
mode. 

[ 0072 ] A middle keypad 253, by means of which the 
portable wireless terminal 200 is operated when the 
portable wireless terminal 200 is used in the phone 
mode, and a small display window 255, on which termi- 
nal status information, data transmission information, 



etc., are displayed, are disposed on a front surface 251 
of the folder 250. When the portable wireless terminal 
200 is used in the PDA mode, the front surface of the 
folder 250 is turned over, so that a large display window 
5 263 disposed on a rear surface 261 of the folder 250 is 

exposed. Thefront and rear surfaces can be turned over 
when the portable wireless terminal 200 employs the ro- 
tary-type hinge module according to the present inven- 
tion as described above. 

10 [0073] FIG. 19 is a view showing the operation of 

switching modes of the folder 250 of the portable wire- 
less terminal by turning over the front and rear surfaces 
of the folder 250. This figure shows another display win- 
dow 21 3 disposed on a su rface of the terminal body 2 1 0 
15 between the upper and lower front portions of the termi- 
nal body 21 0, on which the folder 250 is placed when it 
is closed. The auxiliary display window 21 3 enables the 
portable wireless terminal 200 to be used in the PDA 
mode even when the folder 250 is opened. Further, the 
auxiliary display window 213 disposed on the terminal 
body 210 can be utilized as a touch pad : thereby ena- 
bling the portable wireless terminal 200 to be used more 
conveniently in the PDA mode. 

[0074] In order to turn over the front and rear surfaces 
of the folder 250, the folder 250 must be first opened 
from the terminal body 21 0. In this case, the folder-open- 
ing hinge module 300 received in the terminal body 21 0 
is operatedto rotate thefolder 250 about the first rotation 
axis A1 , thereby opening the folder 250. The turning- 
over of the front and rear surfaces of the folder 250 can 
be achieved by rotating the folder 250 about the rotary- 
type hinge module 100, specifically, rotating the rotary 
shaft 170 of the rotary-type hinge module 1 00 about the 
second rotation axis A2, after the folder 250 is opened. 
In this case, as described above, the folder 250 together 
with the hinge shaft 1 60 and the rotary shaft 1 70 is au- 
tomatically rotated up to 180° even when no rotational 
force is applied when thefolder 250 is rotated more than 
a predetermined angle, due to the elastic force by the 
elastic means 1 69 and the curved shapes of the valley- 
shaped portion 151 and the mountain-shaped portion 
161 of the hinge cam 150 and the hinge shaft 160 em- 
ployed in the rotary-type hinge module 100. 

[0075] FIG. 20 is a rear perspective view of the port- 
able wireless terminal 200 shown in FIG. 17, which 
shows a rear surface 21 5 of the portable wireless termi- 
nal 200. As shown in FIG. 20, the camera lens is re- 
ceived in the camera lens-receiving section 223 while 
being oriented upward of the terminal body 21 0. An an- 
tenna 21 7 is disposed at an upper end of the rear sur- 
face 21 5 of the terminal body 210. The antenna 21 7 may 
be received in the terminal body 210 while being rotat- 
able about another rotation axis A3, or may be used after 
being extended out of the terminal body 21 0 when com- 
munication or data transmission is carried out. 

[0076] In the portable wireless terminal 200 provided 
with the camera lens as described above, when the 
large display window 263 is oriented upward of the ter- 
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minal body 21 0 in a state that the folder 250 is opened, 
even an image communication can be performed by 
means of the camera lens and the large display window 
263 of the folder 250. In this case, the camera lens 
needs not be necessarily oriented upward of the termi- 5 
nal body 210, but it is obvious that the image communi- 
cation is possible even when the camera lens is oriented 
in any direction within an angular range allowed by the 
large display window 263. 

[0077] As described above, the rotary-type hinge io 
module according to the present invention increases the 
range or diversifies the modes in which the portable 
wireless terminal can be used, when it is employed in 
the portable wireless terminal, especially in the folder- 
type terminal. For example, proper display and camera ?5 
lens, which are required in the service of providing dy- 
namic images or image communication according to the 
diversification of the mobile communication, need not 
be disposed at a specific position of the terminal but may 
be disposed at various positions. Further, designs, di- 20 
mensions, and particulars of the terminal may be easily 
modified. Moreover, the wireless terminal may be uti- 
lized in the phone mode, PDA mode, or any other 
modes, without a significant change in the opened or 
closed state of the terminal, so that a user can use the 25 
terminal more conveniently. 

[0078] Although several preferred embodiments of 
the present invention have been described for illustra- 
tive purposes, those skilled in the art will appreciate that 
various modifications, additions and substitutions are 30 
possible. 



Claims 

1. A rotary-type hinge module of a portable wireless 
terminal, which is disposed between a terminal 
body and a folder of the portable wireless terminal, 
the hinge module having a first rotation axis and a 
second rotation axis perpendicular to each other, 
the hinge module enabling the folder to rotate about 
the second rotation axis after the folder is opened 
from the terminal body, the hinge module compris- 
ing: 

a hinge housing assembled with the terminal 
body while being rotatable about the first rota- 
tion axis : the hinge housing having a holding 
pin hole formed through one end thereof and a 
hinge shaft hole formed through the other end 
thereof in a direction of the first rotation axis, 
the hinge housing having a fixing seat and an 
opening, the fixing seat being formed at a por- 
tion of an inner surface thereof in a direction of 
the second rotation axis, the opening formed 
through an opposed portion to the fixing seat, 
the fixing seat being exposed through the open- 
ing in the direction of the second rotation axis; 
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a supporting shaft fixed to the fixing seat of the 
hinge housing and extending through the open- 
ing of the hinge housing; 
a hinge cam fixed to the supporting shaft and 
having at least one valley-shaped portion 
formed at one side thereof, the valley-shaped 
portion having a curved surface; 
a hinge shaft having a mountain-shaped por- 
tion formed at one side thereof and a hinge 
shaft hole passing axially therethrough, the 
mountain-shaped portion having a curved sur- 
face, the supporting shaft being inserted 
through the hinge shaft hole so that the hinge 
shaft is fitted around the supporting shaft in 
such a manner that the curved surface of the 
mountain-shaped portion is opposed to the 
curved surface of the at least one valley- 
shaped portion, the hinge shaft having at least 
one guide protuberance formed on a circumfer- 
ential surface of the hinge shaft; 
an elastic means forcing the hinge shaft toward 
the hinge cam so that the curved surfaces of 
the mountain-shaped portion and the valley- 
shaped portion are in sliding contact with each 
other; and 

a rotary shaft having a shape of a cylinder which 
has an open end and a closed end opposite to 
each other, the rotary shaft containing the hinge 
cam, the hinge shaft, and the elastic means, the 
elastic means being supported by the closed 
end of the rotary shaft, the rotary shaft having 
at least one guide hole with which the at least 
one guide protuberance of the hingeshaftis en- 
gaged, the rotary shaft having an assembling 
means to which one end of the folder is fixed. 

The rotary-type hinge module as claimed in claim 

1 , wherein: 

the fixing seat is formed by a concave recess 
in said portion of the inner surface of the hinge 
housing; 

the hinge housing further has a fixing hole 
formed through a central portion of the fixing 
seat, the fixing hole extending from the interior 
to the exterior of the hinge housing; and 
the supporting shaft is fixed to the fixing seat of 
the hinge housing by a screw screwed through 
the fixing hole from the exterior of the hinge 
housing. 

The rotary-type hinge module as claimed in claim 

2, wherein the supporting shaft comprises: 

a fixed head formed at a lower end of the sup- 
porting shaft, the fixed head having a shape 
corresponding to that of the fixing seat; and 
a stepped portion having an angular shape and 
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being formed circumferentially around and ra- 
dially outward from the supporting shaft, the 
stepped portion extending a predetermined 
length from the fixed head in a axial direction 
along the supporting shaft, wherein 5 

the hinge cam has a hinge cam hole having a 
shape corresponding to the angular shape of 
the stepped portion of the supporting shaft, so 
thatthe hinge cam hole securely interfaces with 
the stepped portion, thereby fixedly assembling 
the hinge cam with the supporting shaft. 

4. The rotary-type hinge module as claimed in claim 

1, wherein the hinge shaft linearly reciprocates in 
the rotary shaft. is 

5. The rotary-type hinge module as claimed in claim 
1, wherein: 

the supporting shaft has an annular groove 
formed circumferentially on an outer cylindrical 
surface of an upper end of the supporting shaft 
the rotary shaft has a shaft hole formed through 
the closed end thereof, the annular groove be- 
ing exposed out of the shaft hole when the sup- 
porting shaft is inserted through the shaft hole 
and the upper end of the supporting shaft pro- 
trudes through the shaft hole; and 
an E-ring interfaces around the annular groove 
exposed out of the shaft hole, so thatthe rotary 
shaft is assembled with the supporting shaft. 

6. The rotary-type hinge module as claimed in claim 
5, further comprising a washer fitted between the E- 
ring and the closed end of the rotary shaft. 

7. The rotary-type hinge module as claimed in claim 
1, wherein the assembling means of the rotary shaft 
comprises at least one rib extending laterally out- 
ward from a cylindrical outer surface of the closed 40 
end of the rotary shaft, the rib having an assembling 
hole formed therethrough. 

8. The rotary-type hinge module as claimed in claim 
1 , wherein the assembling means of the rotary shaft 
comprises assembling wings extending laterally 
outward from opposite side surfaces of the closed 
end of the rotary shaft, and ribs extending in a lon- 
gitudinal direction along the rotary shaft from end 
portions of the assembling wings, the assembling 
wings extending a length larger than that of the 
hinge housing, each of the ribs having an assem- 
bling hole. 

9. The rotary-type hinge module as claimed in claim 55 
8, wherein the assembling means further comprises 

a stopper protruding from a surface of the assem- 
bling wings, and the hinge housing has a sliding 



groove corresponding to a rotation trace of the stop- 
per and formed on an outer surface thereof, so that 
the stopper is guided along the sliding groove, 
thereby enabling a range within which the stopper 
can be rotated to be limited to 180°. 

10. The rotary-type hinge module as claimed in claim 
1 , wherein the rotary shaft has a predetermined flat 
surface formed at one side of the closed end there- 
of. 

11. The rotary-type hinge module as claimed in claim 

I , wherein: 

the rotary shaft comprises a rotation protuber- 
ance longitudinally extending a predetermined 
length fromthe open end of the rotary shaft; and 
the hinge housing has a sliding surface com- 
prising a recess formed around the fixing seat 
and along a trace corresponding to a rotating 
trace of the rotation protuberance, the sliding 
surface receiving and engaging the rotation 
protuberance, thereby defining rotational limi- 
tation of the rotation of the rotary shaft. 

12. The rotary-type hinge module as claimed in claim 

II, wherein the sliding surface limits the rotating 
trace of the rotation protuberance, thereby enabling 
a range within which the rotary shaft can be rotated 
to be limited to 180°. 

13. A rotary-type hinge module of a portable wireless 
terminal, for rotatably assembling a terminal body 
and a folder of the portable wireless terminal with 
each other, the hinge module comprising: 

a hinge housing rotatably assembled with the 
terminal body; 

a supporting shaft formed integrally with and 
extending outward from a portion of an inner 
surface of the hinge housing in a direction op- 
posed to said portion; 

a first slip washer having a first washer hole 
formed longitudinally through a central portion 
thereof, by which the first slip washer is fixedly 
assembled with the supporting shaft; 
a second slip washer having a first washer hole 
formed longitudinally through a central portion 
thereof, by which the second slip washer is ro- 
tatably fitted around the supporting shaft while 
being in surface contact with the first slip wash- 
er; 

an elastic means assembled with the support- 
ing shaft and supporting the second slip wash- 
er, so that the elastic means provides elastic 
force in a direction which forces the first and 
second slip washers to be in tighter contact with 
each other; and 
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a rotary shaft having a shape of a cylinder which 
has an open end and a closed end opposite to 
each other, the rotary shaft containing the first 
and second slip washers and the elastic 
means, which are assembled with the support- 
ing shaft, the elastic means being supported by 
the closed end of the rotary shaft, the rotary 
shaft being assembled with the supporting 
shaft in such a manner that the rotary shaft can 
be rotated together with the second slip washer, 
thereby rotating the folder. 

14 . The rotary-type hinge module as claimed in claim 
13, wherein: 

the supporting shaft comprises a stepped por- 
tion having an angular shape and being formed 
circumferentially around and radially outward 
Irom the supporting shaft, the stepped portion 
extending a predetermined length from said 
portion of the inner surface of the hinge hous- 
ing; and 

the first slip washer has a first washer hole hav- 
ing a shape corresponding to the angular shape 
of the stepped portion, so that the first slip 
washer snugly fits around the stepped portion, 
thereby being fixedly assembled with the sup- 
porting shaft. 

15 . The rotary-type hinge module as claimed in claim 
13. wherein the first slip washer has at least one 
washer groove formed on an outer circumferential 
surface thereof, and the second slip washer has at 
least one guide protuberance corresponding to the 
washer groove, so that the guide protuberance and 
the washer groove engage each other, thereby per- 
forming a latch function, thereby requiring a thresh- 
old rotational force to be applied when the second 
slip washer is rotated. 

16 . The rotary-type hinge module as claimed in claim 
13, wherein: 

the second slip washer has at least one guide 
protuberance formed on an outer circumferen- 45 
tial surface thereof, and the rotary shaft has at 
least one guide hole corresponding to the guide 
protuberance; and 

the guide hole extending longitudinally from the 
open end of the rotary shaft and radially through so 
the sidewall of the rotary shaft wherein 
the second slip washer can linearly reciprocate 
in the rotary shaft; 

17 . The rotary-type hinge module as claimed in claim 55 
13, wherein: 

the supporting shaft has an annular groove 



formed circumferentially on an outer cylindrical 
surface of the an upper end of the supporting 
shaft; 

the rotary shaft has a shaft hole formed through 
the closed end thereof, the annular groove be- 
ing exposed out of the shaft hole when the sup- 
porting shaft is inserted through and the upper 
end of the supporting shaft comes out of the 
shaft hole; and 

an E-ring is fitted around the annular groove ex- 
posed out of the shaft hole, so that the rotary 
shaft is assembled with the supporting shaft. 

The rotary-type hinge module as claimed in claim 
17, further comprising a washer fitted between the 
E-ring and the closed end of the rotary shaft. 

The rotary-type hinge module as claimed in claim 
13, wherein the rotary shaft comprises at least one 
rib extending laterally outward from a cylindrical 
outer surface of the closed end of the rotary shaft, 
the rib having an assembling hole formed there- 
through. 

A rotary-type hinge module of a portable wireless 
terminal, for rotatably assembling a terminal body 
and a folder of the portable wireless terminal with 
each other, the hinge module comprising: 

a hinge housing rotatably assembled with the 
terminal body; 

a supporting shaft fixed to and extending out- 
ward from a portion of an inner surface of the 
hinge housing in a direction opposed to said 
portion; 

a leaf spring having a leaf spring hole formed 
through a central portion thereof, through which 
the supporting shaft is fitly inserted, so that the 
leaf spring is fixedly assembled with the sup- 
porting shaft; 

a first washer fitted around the supporting shaft 
so that friction is generated between the first 
washer and the leaf spring when the leaf spring 
is rotated; 

a coil spring assembled with the supporting 
shaft and supporting the first washer, so that 
the coil spring provides elastic force in a direc- 
tion which forces the first washer and the leaf 
spring in tighter contact with each other; and 
a rotary shaft having a shape of a cylinder which 
has an open end and a closed end opposite to 
each other, the rotary shaft containing the leaf 
spring, the first' washer, and the coil spring, 
which are assembled with the supporting shaft, 
the coil spring being supported by the closed 
end of the rotary shaft, the rotary shaft being 
assembled with the supporting shaft in such a 
manner that the rotary shaft can rotate the fold- 
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er. 

21. The rotary-type hinge module as claimed in claim 
20, further comprising a second washer fitted be- 
tween the coil spring and the closed end of the ro- 5 
tary shaft. 

22. A rotary-type hinge system of a portable wireless 
terminal, for rotatably assembling a terminal body 
and a folder of the portable wireless terminal with io 
each other, the hinge system comprising: 

a folder-opening hinge module providing a first 
rotation axis about which the folder can be ro- 
tated when the folder is opened or closed with 15 
respect to the terminal body; and 
a rotary-type hinge module rotatably assem- 
bled with the terminal body by the folder-open- 
ing hinge module, the rotary-type hinge module 
providing a second rotation axis perpendicular 20 
to the first rotation axis, the rotary-type hinge 
module being assembled with the folder, there- 
by enabling the folder to be rotated about the 
second rotation axis in a state where the folder 
is opened from the terminal body while being 25 
assembled with the terminal body. 

23. The rotary-type hinge system as claimed in claim 

22, wherein the folder-opening hinge module com- 
prises: 30 

a module housing received in the terminal body, 
the module housing having a receiving space 
one side of which is opened, the module hous- 
ing having guide grooves formed on inner side 35 
surfaces thereof and a first hinge shaft hole 
formed through one end thereof; 
a first hinge cam having guide protuberances 
formed on side surface thereof and corre- 
sponding to the guide grooves of the module 40 
housing, so that the first hinge cam linearly 
moves in the module housing, the first hinge 
cam having a valley-shaped portion formed at 
one end thereof; 

a first hinge shaft including a mountain-shaped 45 
portion formed at one end thereof, which corre- 
sponds to the valley-shaped portion of the first 
hinge cam, and a shaft portion formed at the 
other end thereof and protruding out of the 
module housing through the first hinge shaft so 
hole of the module housing; and 
an elastic means disposed and supported be- 
tween the other end of the module housing and 
the other end of the first hinge cam, thereby ap- 
plying elastic force to the first hinge cam in a 55 
direction of forcing the first hinge cam and the 
first hinge shaft to be in tighter contact with 
each other, wherein 



the shaft portion of the first hinge shaft is as- 
sembled with the rotary-type hinge module, so 
that the rotary-type hinge module and the first 
hinge shaft are rotated together when the folder 
is opened or closed. 

24. The rotary-type hinge system as claimed in claim 
22, wherein the folder-opening hinge module com- 
prises: 

a module housing received in the terminal body, 
the module housing having a receiving space 
one side of which is opened, the module hous- 
ing having guide grooves formed on inner side 
surfaces thereof and a first hinge shaft hole 
formed through one end thereof; 
a first hinge cam having guide protuberances 
formed on side surface thereof and corre- 
sponding to the guide grooves of the module 
housing, so that the first hinge cam linearly 
moves in the module housing, the first hinge 
cam having a valley-shaped portion formed at 
one end thereof; 

a first hinge shaft including a mountain-shaped 
portion formed at one end thereof, which corre- 
sponds to the valley-shaped portion of the first 
hinge cam, and a shaft portion formed at the 
other end thereof and protruding out of the 
module housing through the first hinge shaft 
hole of the module housing; and 
an elastic means disposed and supported be- 
tween the other end of the module housing and 
the other end of the first hinge cam, thereby ap- 
plying elastic force to the first hinge cam in a 
direction of forcing the first hinge cam and the 
first hinge shaft to be in tighter contact with 
each other, wherein 

the shaft portion of the first hinge shaft is fixed 
to the terminal body, so that the first hinge shaft 
is rotated with respect to the folder when the 
folder is opened or closed. 

25. The rotary-type hinge system as claimed in claim 
22, wherein the rotary-type hinge module compris- 
es: 

a hinge housing assembled with the terminal 
body in such a manner that the hinge housing 
can be rotated about the first rotation axis pro- 
vided by the folder-opening hinge module; 
a supporting shaft fixed to and extending out- 
ward from a portion of an inner surface of the 
hinge housing in a direction opposed to said 
portion; 

a hinge cam having a valley-shaped portion 
formed in a diametric direction at one side 
thereof, the hinge cam having a hinge cam hole 
formed therethrough, by which the second 
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hinge cam is fixedly assembled with the sup- 
porting shaft; 

a hinge shaft having a mountain-shaped por- 
tion formed in a diametric direction at one side 
thereof and corresponding to the valley-shaped 5 
portion of the hinge cam, the hinge shaft having 
a hinge shaft hole formed therethrough, by 
which the second hinge shaft is rotatably as- 
sembled with the supporting shaft; 
an elastic means assembled with the support- io 
ing shaft and supporting the hinge shaft, there- 
by providing elastic force in a direction which 
forces the mountain-shaped portion of the 
hinge shaft and the valley-shaped portion of the 
hinge cam to be in tighter contact with each oth- *5 
er; and 

a rotary shaft having a shape of a cylinder which 
has an open end and a closed end opposite to 
each other, the rotary shaft containing the hinge 
cam, the hinge shaft, and the elastic means, 20 
which are assembled with the supporting shaft, 
the elastic means being supported by the 
closed end of the rotary shaft, the rotary shaft 
being assembled with the supporting shaft in 
such a manner that the rotary shaft can be ro- 25 
tated together with the hinge shaft, so as to 
forming the second rotation axis, thereby rotat- 
ing the folder. 



sliding groove corresponding to a rotation trace of 
the stopper and formed on an outer surface thereof, 
so that the stopper is guided along the sliding 
groove, thereby enabling a range within which the 
stopper can be rotated to be limited to 180°. 



26. The rotary-type hinge system as claimed in claim 20 
25, wherein the hinge housing further has a receiv- 
ing hole for receiving the folder-opening hinge mod- 
ule formed at one end thereof. 



27. The rotary-type hinge system as claimed in claim 35 
25, wherein: 

the rotary shaft provides an assembling means 
with which the folder is assembled, the assem- 
bling means comprising assembling wings ex- 40 
tending laterally outward from opposite side 
surfaces of the closed end of the rotary shaft, 
and ribs extending in a longitudinal direction 
along the rotary shaft from end portions of the 
assembling wings, the assembling wings ex- 45 
tending a length larger than that of the hinge 
housing, each of the ribs having an assembling 
hole; and 

the folder further comprises a frame received 
therein, which has assembling holes corre- so 
sponding to the assembling holes of the ribs, 
which enable the frame to be fixed to the rotary 
shaft. 



28. The rotary-type hinge system as claimed in claim 55 
27, wherein the assembling means further compris- 
es a stopper protruding from a surface of the as- 
sembling wings, and the hinge housing having a 
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